The purpose of this study was to assess the relationship between MyChart activation status and cardiometabolic risk factors (i.e., body mass index [BMI] 
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Introduction
Non-profit organizations predominantly set out to make choices that have valuable effects on their stakeholders. In addition to this, community benefit organizations must receive a profit in order to generate sustainability. Non-profit health care organizations, such as UC Health located in Cincinnati, Ohio, must obtain high levels of market share by providing services to a plethora of patients. Medical organizations across the globe are relying further on electronic medical record (EMR) systems to retain the large amounts of data collected ranging from financial to clinical information. UC Health is one organization that utilizes an EMR system known as Epic to assist with recording, tracking, and reporting this data. One meaningful use quality measurement is the MyChart patient enrollment percentage per service professional. MyChart is an example of an electronic patient portal system which can be personally accessed through secure Web-based servers that provide patients with real-time access to their personal health record (Gerber, Laccetti, et al., 2014) . The system provides patients with a variety of functions integrated with their medical chart including viewing test results, making medical appointments, and sending messages to clinicians and medical support staff. This allows patients to remain in the know with changes to their medical record, and allows staff to stay in constant communication with patients and caregivers with matters pertaining to medication changes and office visits.
MyChart enrollment provides patients with greater tools to improve relationships with their physicians while increasing knowledge about their own health. In the emphasis of health care relationships, patients require that their health care provider treats them with cordial respect and dignity. If this can be accomplished, then the company's market share could increase based on the positive results. Also, with an integrated system, such as MyChart, a person's health record is accessible through multiple facilities on numerous devices without geographical hindrances.
There is a high level of importance on examining MyChart with known health risk factors in adults. To highlight such need, research has shown that an increased body mass index (BMI) is associated with a greater risk of cancer (Arnold, et al., 2012; Bhaskaran, et al., 2014) and that uncontrolled blood pressure (BP) can lead to a higher chance of cardiovascular disease including stroke and heart attack (James, et al., 2014) . The three main factors attributing to cardiovascular disease include smoking, BP, and fasting glucose metrics (Mozaffarian, et al. 2016 ).
Purpose of the Study
While the efficiency and cost benefits associated with MyChart and other patient portal systems has been researched to a degree (Bredfeldt, 2012) , the research regarding the association between MyChart activation and the change in specific health aspects is limited. The present study assessed the relationship between MyChart activation status and cardiometabolic risk factors (i.e., BP, BMI, and smoking status) among adult patients seen at all UC Health ambulatory outpatient facilities over a one-year period. Specifically, the following research questions were examined: 1) What percent of participants reported having an activated account status?
2) Does activated account status differ based on sex, age, BMI, diastolic BP, and tobacco smoking?
3) Does activated account status differ based on BMI, diastolic BP, and tobacco smoking above and beyond demographic covariates (i.e., sex, age)? 4) Does the number of logins differ based on BMI, diastolic BP, and tobacco smoking above and beyond demographic covariates (i.e., sex, age)?
Methods

Participants
This study was a secondary data analysis of 137,837 adult patients who were seen at all The outcome variables, MyChart enrollment status (i.e., non-activated, activated) and number of MyChart account logins during that period were also extracted. Activated is defined as the participant was given a MyChart code at the time of a visit to a UC Health medical facility, accessed the MyChart website that is housed on UC Health's intranet, and entered in their code to activate their account. Non-activated included other MyChart account statuses: activation code generated first time but not used, activation code generated but disabled, inactivated, and patient declined. A patient may have accrued logins but have a deactivated account if they tried unsuccessfully to log in leading to an account lockdown. When an account is first activated a login tally is also accrued.
Procedures
This study is a secondary analysis of data from UC Health's reporting system in Epic known as Clarity, which stores large amounts of historical data. The information used in this study was gathered by contacting UC Health. The organization consists of over 750 physicians in a multitude of specialties including colon and rectal surgery, gynecology, and maternal fetal medicine spanning throughout the Greater Cincinnati area (University of Cincinnati Physicians, 2015). All adult patients who were seen at an ambulatory site within the UC Health organization's network from June 1, 2014 through June 1, 2015 were included in the present study. UC outpatient ambulatory sites range from inner-city to urban and rural office settings.
This dispersed geographical mapping allows for services to be provided to a diverse patient base that accounts for many different demographic subsections within Ohio, Indiana, and Kentucky.
Outpatient accounts were chosen to be researched over emergency or inpatient primarily due to their scattered physical locations. Additionally, the latter patient contexts can include a large portion of individuals in poor health at the time of their visit. Further, only the most recent visit for each individual was recorded to ensure that a small grouping of patients with multiple visits would not skew the data. Affiliate offices were not included in this reporting due to the inefficiencies that sometimes accompany data from external employees and offices. To ensure the highest possible standard of data collection, we chose to only use data from internal offices specifically employed with UC Health.
Data Analysis
All data were entered and analyzed using IBM SPSS (version 23.0). We performed descriptive statistics, chi-square analyses, logistic regression and linear regression analyses. Our primary outcomes were activated account status and number of logins. Frequency distributions for BMI, diastolic BP, smoking status, and demographic characteristics (i.e., age and sex) were performed. A series of univariate logistic regression analyses were performed to examine predictors of MyChart account status. A total of 137,837 cases were included in the logistic regression models since we delimited these analyses to only include completed cases. All statistically significant predictors were retained and included in the multivariable regression model. Specifically, we performed a multivariable regression analysis to examine whether activated account status differed based on BMI, diastolic BP, smoking status, and demographic covariates (i.e., age and sex). In a follow-up analysis, a multiple linear regression model was performed to determine whether number of MyChart account logins differed based on BMI, diastolic BP, smoking status, and demographic covariates (i.e., sex and age).
Results
Participant Characteristics
The study's population of activated MyChart accounts consists of 35.5% males (n = 18,384) and 64.5% of females (n = 33,337) ( 
Cardiometabolic Risk Factors and MyChart Account Status
Univariate regression analyses revealed that sex, age, BMI, diastolic BP, and smoking status significantly predicted MyChart Account Status (Table 2) . Therefore, all variables were retained and included in the final multivariable logistic regression model. In addition, a multiple linear regression analysis was conducted to determine if these variables were predictors of the number of account logins.
The multivariable logistic regression model significantly predicted activated account status (omnibus chi-square = 4,970.03, df = 13, p < .001) and accounted for 5.0% (Nagelkerke Rsquared=0.050) of the variance in activated account status. Statistically significant predictors for activated account status were BMI, BP, smoking status, age, and sex (see Table 2 
Cardiometabolic Risk Factors and Number of MyChart Account Logins
A follow-up multiple linear regression analysis was conducted to determine if these variables were predictors of the number of MyChart account logins. The multiple linear regression analysis significantly predicted the number of account logins (R=0.094, R 2 =.009, ANOVA: F(13,51,707)=35.33, p < .001) ( Table 3) . Adult patients who were obese were more likely to have MyChart account logins (β = 2.65 ) than their normal weight counterparts. Patients with pre-hypertension diastolic BP levels were less likely to have MyChart account logins (β = -1.20)
compared to patients with normal BP levels. Active smokers were more likely to have MyChart account logins (β = 5.10 ) than adult patients who never used tobacco. Females and all age groups were also statistically significant in this model.
Discussion
Results of this study showed that 25.8% of the total adult population is enrolled in MyChart. Researchers found that overweight patients were significantly more likely to have an activated MyChart account status than patients who had a normal weight status. Additionally, patients who were recorded as having hypertensive BP levels were significantly less likely to have an activated MyChart account status than those who had normal diastolic BP levels.
However, the findings for smoking exhibited that former smokers were significantly less likely to have an activated MyChart account status than adult patients who never used tobacco. No previous studies could be found to support or contradict these findings.
This study discovered that obese patients were more likely to have MyChart account logins than their normal weight counterparts, and patients with pre-hypertension diastolic BP levels were less likely to have account logins compared to patients with normal BP levels. Active smokers were more likely to have MyChart account logins than adult patients who never used tobacco. A possible explanation for the conflicting results of smoking status could be the quality of patient health. Sicker patients may need to access their MyChart account more often than their healthy counterparts, and much research has pointed to a correlation between smoking and poor health (Mozaffarian, et al., 2016) Pertaining to demographics, the greatest number of activated MyChart accounts was seen in patients from the age of 30 to 79 years old; patients age 18 to 29 and above 79 years old were significantly less likely to have an activated account. Females were significantly more likely to have an activated MyChart account compared to males. These findings are similar to a previous study which observed that older females were more likely to have a greater number of patient portal accounts than other sociodemographic groups (Mikles & Mielenz, 2014) .
Study Limitations
While this study has noted strengths, the limitations should be noted. Foremost, researchers could not verify that the data was collected with the standard practices of UC Health in a standard medical office examination room with calibrated instruments. Generalizability of study findings may be limited since this study was conducted in UC Health ambulatory outpatient facilities. Patient self-reported variables rely on honesty and memory recall of the answers that were recorded. Due to the software limitations of separating and grading both systolic and diastolic BP values, researchers could only include diastolic BP in the final results.
Finally, this retrospective review is cross-sectional in nature and causal relationships or MyChart utilization changes overtime cannot be determined. 
Conclusions and Future Recommendations
